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ABSTRACT 



A television signal includes a video signal having at least 
luminance information and a signalling bit stream for con- 
veying static control information bits relating e.g. to at least 
an aspect ratio of the video signal, in which a plurality of bits 
of an additional data signal are distributed over at least one 
bit of the signalling bit stream per frame of the video signal, 
whereby the signalling bit stream contains at least one 
varying bit in addition to the static control information bits. 

13 Claims, 2 Drawing Sheets 
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TELEVISION SIGNAL COMPRISING stream contains at least one varying bit in addition to 

ADDITIONAL DATA said static control information bits. 

The invention is based on the recognition that at least one 

BACKGROUND OF THE INVENTION of the unused reserved bits of the signalling bits can be used 

f . 5 to dynamically transmit data at a rate of one bit per frame 

1. Held ot the invention pedod m addition tQ the cxisting static signalling bits . 

The invention relates to a method and apparatus for Advantageously, the invention is used for conveying 

generating or receiving a television signal comprising addi- additional data indicating a level of violence and/or sex 

tional data, and to the television signal comprising the which can be used by a receiver to prevent children from 

additional data. 10 se^g programs not intended for their eyes when the 

2. Description of the Related Art receiver is suitably programmed by a parent. This applica- 
WO 94/28678, corresponding to U.S. Pat. No. 5,627,592 tion of the invention is particularly useful, as the known 

(Attorney's docket PHN 14,478) discloses an extended aspect ratio signalling bit stream is designed such that it 

television signal comprising signalling bits for conveying "survives" a recording operation on a video recorder, so that 

control information to control an extended television signal 15 children are also prevented from viewing recorded programs 

decoder. As can be seen from FIG. 11 of WO 94/28678, the which are not suitable for them. 

signalling bits contain a series of bits conveyed in a first half Of course, also other types of additional data with a 

of line 23 of the television signal, namely, after a run-in and plurality of bits can be serially transmitted in one of the 

a start code, 4 static bits to indicate the aspect ratio, 1 static unused bits of the signalling bit stream. For example, a copy 

bit to indicate camera mode or film mode, 3 reserved bits, 3 20 protection signal could be inserted in this manner. It is even 

static bits to indicate subtitle information, and 3 reserved possible to serially insert several types of additional data in 

bits. The expression "static bits" means that in each frame, the same bit of the signalling bit stream, each preferably 

the same bits are transmitted until a new situation occurs preceded by labels indicating the type of additional data. For 

which necessitates a change of at least one of these bits. example, when two-bit labels are used, up to four different 

25 additional data signals can be distinguished. 

SUMMARY OF THE INVENTION These and other aspects of the invention will be apparent 

ri . . . t ftL . 4 . . . t from and elucidated with reference to the embodiments 

It is, inter alia, an object of the invention to provide a data , , , . Ci 

. . c .... . J , . ... . , r . . . . described hereinafter, 
transmission facility to convey data with a television signal. 

To this end, a first aspect of the invention provides a method 3Q BRIEF DESCRIPTION OF THE DRAWING 
of generating a television signal with additional data, com- 
prising the steps of generating a video signal having at least In the drawings: 

luminance information; generating static control informa- piG. 1 shows an embodiment of an arrangement for 

tion bits; providing an additional data signal having a generating a television signal with additional data; 

plurality of bits; distributing said plurality of bits over at 3$ pjQ 2 illustrates an embodiment of a device for distrib- 

least one bit per frame of said video signal; combining said ^ ft ^ of ^ of ^ additional data over at least 

static control information bits and said at least one bit to 0Qe Ml fram£ of ^ videQ sj J; 

obtain a signalling bit stream containing at least one varying „ T „ * , „ , .„ 

bit in addition to said static control information bits; and . ^G. 3 shows an embodiment of a shift register for use in 

combining said signalling bit stream and said video signal to thc embodiment of FIG. 2; 

obtain said television signal with additional data. A second 40 FIG. 4 shows an embodiment of an apparatus for receiv- 

aspect of the invention provides a television signal with m g and processing a television signal with additional data; 

additional data, comprising a video signal having at least an d 

luminance information and a signalling bit stream for con- FIG. 5 shows an embodiment of a record/play back 

veying static control information bits; and a plurality of bits apparatus in accordance with the invention, 
of an additional data signal distributed over at least one bit 

of said signalling bit stream per frame of said video signal, DESCRIPTION OF THE PREFERRED 

whereby said signalling bit stream contains at least one EMBODIMENTS 

varying bit in addition to said static control information bits. ™ 4 , . . . . t . , c ™~ . 

Athird aspect of the invention provides a storage means, for ^.television signal genera mg arrangement of FIG. 1 

example, a video tape, a CD-I, or a Digital Versatile (or 50 compr^ a dev,ce 1 for generaUng a video srgnal having at 

Video) Disc (DVD), comprising the above television signal. e f st .l uralnance information. The device 1 may be a color 

i r *i_ * c *u • »• * j * e television camera which also produces color difference and 

A fourth aspect of the invention provides an apparatus for , ... . , ™ r 4 * <• r L 

generating the above television signal with additional data. synchronization agM* The apparatus of FIG 1 further 

jl £r»i_ * ro. * *• ■ j ,i j e • comprises a device 3 for generating static control lnforma- 

A fifth aspect of the invention provides a method of receiv- „„ t . * , . t 4l ° ° . 

, r . * u u . i • * - i jj' 55 tion bits relating to at least an aspect ratio of the video signal, 

mg and processing the above television signal with addi- „ , , . P r • j . u/Anx/wio l- u 

.* i j ♦ a * *i» * c ,u * ** • j For more details, reference is made to WO 94/28678 which 

tional data. A sixth aspect of the invention provides an ,. , . ' 4 „ . ... 

. c i • 4U u * i ■ ■ discloses a prior art wide screen signalling bits generator, 

apparatus for receiving and processing the above television ^ . - .j i j f . , , • , 

signal with additional data. Dey 10 e 5 provides an addtUonal data signal having a plu- 

& rahty of bits. As mentioned above, the mvention solves the 

A primary aspect of the invention provides a television 60 problcm of transmit ting the additional data signal with its 

signal with additional data, comprising: plurality of bits in such a manner that it remains reliable 

a video signal having at least luminance information and even after a recording operation on a conventional video 

a signalling bit stream for conveying static control recorder. To this end, a device 7 distributes the plurality of 

information bits; and bits over at least one bit per frame of the video signal, so that 

a plurality of bits of an additional data signal distributed 65 it can be inserted into at least one bit position of the 

over at least one bit of the signalling bit stream per signalling bit stream which is not yet assigned to other 

frame of the video signal, whereby said signalling bit purposes. Therefore, device 9 combines the static control 
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information bits from the device 3 and the at least one bit 3. The television signal can freely be viewed and recorded 

from the device 7 to obtain a signalling bit stream containing once, but the recorded television signal cannot be 

at least one varying bit in addition to the static control copied. 

information bits. Finally, device 11 combines the signalling 4. The television signal can freely be viewed, recorded 

bit stream from device 9 and the video signal from device 1 5 an d copied. 

to obtain the television signal with additional data FIG> 4 shows aD embodiment of an apparatus for receiv- 

Preferably, the signalling bil stream is inserted in a first half m aad p roce ssing a television signal with additional data, 

(more exactly, a little bit more than just the first halt) of line ^ tus of pjQ 4 compriscs an antenna 41 for 

94/28678 ° * * " reCeiving the televisioa ^ which includeS a video si ^ al 

™ , 1 . . 10 having at least luminance information, and further, a sig- 

The television signal generating apparatus may also com- „ nH - ^ o( „, m ■ • „ ni , . nna „ n . , 

j • •* 1* * j* *u * 1 ■ ■ • 1 nailing bit stream containing at least one varying bit in 

pnse a recording unit 13 for recording the television signal JJV B ( . .. * 1 • f t - u-. 1 , . 1 

with the additional data on a recording medium 15. In the addl,10D 0 ^te «nUol »nfopaUcm bite relating to at least 

example shown in FIG. 1, the recording medium is formed * n , aspect rah0 0 video .signal. The at least one varying 

by a disk 15 (CD-I, DVD) on which the television signal is *! C ?™T,^ T , , . ^ l* P , V °l 

optically stored. Of course, magneto-optical storage is also 15 b * '^Md over the at least one varying bxtper frame of 

possible S video signal, in the manner set out above. The receiving 

np - .„ t , ,,. . * ,■ - f apparatus further comprises a device 43 for separating the 

FIG. 2 illustrates one embodiment 7 of a device 7 for videQ d , from , he televisiQQ $i , and a ^ 4 | fof 

fetnbuting a plurality of bits of the additional data over at ratin ^ sigDalIing bit stream from the television 

least one bit per frame of the video signal. FIG. 2 shows a „„ . * J . . * n . , . . , . r 

u-r. • * ^-i • ■ • , A .. A & JO /^rtrt\ j 20 signal. A device 47 is connected to the device 45 for 

shirt register 71 in which a 4bits sync word S (1100), and a ^I,*..,* ^ *- * t * f *• u** f *u 

iau * aa *' \ a * i *n /ninmiimi\ ■ i j j retrieving the static control information bits from the sig- 

IWms agonal data signal AD (0100111101) is loaded ^ * t ^ lQ ^ information The ^ 

via a turner Ti, the bits ot the sync word and the additional mformation from ^ devicc 47 

is applied to a device 49 for 

data signal AD are supplied at a rate of one bit per frame, i.e. . j i c H a ai ■ a 

. « u 4 tl- * « u /» .1 *\ . tl _ /. , processing the video signal from the device 43 in depen- 

at a 25 Hz rate. This example holds for the situation that just „ V„ ^ „ , u . i • * « i if • 

. f . „. , , . , J f 25 dence upon the control information. For example, a bon- 

one bit of the wide screen signalling bit stream is used for i * • • j # u *u . i • * 

j^*.' ij. . i ir .i , . r zontal compression is carried out when the control informa - 

conveying an additional data signal. If more than one bit of # - ■ A • : c A - , .., 

r, 6 . n . ..^ . ., . , f Uon indicates reception of a 4:3 aspect ratio signal while the 

the wide screen signalling bit stream is available for con- u„„i<n #* tu ■ • * c 

aa >- * a * j . , . ™„ display has a 16:9 aspect ratio. The receiving apparatus of 

veying additional data, more than one devices shown in FIG. nr p , u j - *i r jA- i^. 

- ' ? j , „ , A1A 4 . , , . FIG. 4 also has a device 51 for retrieving the additional data 

2 could be used m parallel. Alternatively as shown in FIG. 3Q sj d &om , he A ^ ^ stream ^ ^ b device 

3 a longer shift register embodiment 71' could be used in 4J (o ob[ajn ^ da(a ^ 

which, after the sync word S. up to four additional data f ( A ,. c *u • < . . . 

1Ar v- ain-i i j j . j . . ln a preierred application ot the invention in which the 

signals AD1 . . . AD4 are loaded, each preceded by a c C rp a - * i • ■ 

>• i l i t 1 r i i .i 1 . ■ t-i/- * receiving apparatus of FIG. 4 is a television receiver, the 

respective label LI ... L4. In the example shown in FIG. 3, ,1... , , . AO . A . . . 

i iuiti jt^ ^ j . j . . . . . * additional data AD is supplied to an interruption circuit 53 

sTrakADl" d 3 5d"« 11 r^eT P ° 35 l ° intermpt tIanSfer ° f the vide ° si 8 nal &0I ° the device 49 
8 . . n , , are . pTesea ' . to a display 55 when the additional data AD indicates that 
As mentioned above in a preferred application of the the television signal contains more violence and/or ^ lhm 
invention, the additional data signal indicates a level of Mowc(i b „ rent To (his 6nd> the rent can ■ t a 
violence and/or sex of the video signal. This offers the maximum allowable i eve l of violence and/or sex to a user 
possibility that a parent programs his television set and/or 40 mput jj, of me interruption circuit 53. 
his video tape recorder in such a manner, that only programs In molheT preferred application of the invention in which 
more innocent than a predetermined violence/sex level can ^ rece iving apparatus of FIG. 4 is a recording apparatus, 
be displayed or recorded, respectively. To this end, the ^ output of the interruption circuit 53 is connected to a 
television set and/or video recorder should have a device (in recording mil (nol shown) to prevent a rec0 rding operation 
the newspapers, it is called a V-chip) responsive to the 45 when the additional data ajj md i cates that the television 
additional data to block normal operation of the television si , contains more vioUnce and/or sex (han a)lowed . a 
set or video tape recorder if a teley^ion signal contaming ent> or mat rccording of me television signal is not 
more violence and/or sex than allowed by the parent is allowed for reasons as dUcussed above . 
received. Of course, a video tape recorder is only mentioned Alternatively, recording is allowed but play back is pro- 
as an example; optical recording devices could also be 50 mbited so ^ t0 aUow aduUs , 0 record television signals 
provided with such a V-chip Also, video tape recorders and with(JUt the ^ , hat 

minors watch the recorded 

play-back devices tor e.g., video tapes, CD-I, CD-Rom, and prog rams. In such a case, the video signal from the device 

DVD discs could be provided with such a V-chip, so that 49 ^ recorded on tape tQgether with tQe additioDal data ^ 

play-back of stored television signals containing more vio- while up0D play back> the recorded additional data ^ is 

lence and/or sex than deemed suitable for the children can be 5S evaluated t0 decide wnether the played back ^ signal 

prohibited, can be trans f erred t0 tne television set. FIG. 5 shows an 

In another preferred application, the additional data signal embodiment of a record/play back apparatus in accordance 

in the television signal is used to control both viewing the with tDC i nvC ntion. The elements 41-51 correspond to those 

television signal when it is broadcast, and recording on a sn0 wn in FIG. 4, and will not be discussed again. The 

recording device so as to allow a refined copyright licensing 60 proce ssed video signal from the device 49 is applied to a 

program in which licenses are given for specific purposes. recording unit 57 together with the additional data for 

For example, the following four license classes could be recording of the video signal and the additional data AD on 

distinguished: a recording medium 15. Upon play back, the stored infor- 

1 . The television signal can only be viewed if a license fee mation is retrieved from the recording medium 15 by a play 
is paid, and it cannot be recorded. 65 back unit 59, and supplied to an output 61 of the apparatus 

2. The television signal can freely be viewed at the time of FIG. 5 thru the interruption circuit 53 which is controlled 
when it is broadcast, but it cannot be recorded. by the additional data AD which is also retrieved from the 



04/28/2004, EAST Version: 1.4.1 



6,078,360 



recording medium 15. Preferably, the television signal sup- 
plied at the output 61 contains the signalling bit stream with 
the additional data in accordance with the present invention. 
Of course, a play-back apparatus without recording facilities 
in accordance with the invention like, for example, a modi- 
fied CD-I player, would only contain the elements 59 and 53. 

The television signal according to the invention can be 
stored by conventional recorders, which would just leave the 
signalling bit stream with the additional data in line 23 of the 
video signal. Upon play back, the additional data would still 
be in the video signal and is suitable for evaluation by the 
play back, device itself or by a television display apparatus 
in accordance with the present invention. In a play back, 
device according to the invention, the play back, unit 59 
includes the units 43-51, a pick-up head carrying out a 
receiving function corresponding to that of antenna 41. 

It should be noted that the above-mentioned embodiments 
illustrate rather than limit the invention, and that those 
skilled in the art will be able to design many alternative 
embodiments without departing from the scope of the 
appended claims. The invention can be implemented by 
means of hardware comprising several distinct elements, 
and by means of a suitably programmed computer. A tele- 
vision signal, as discussed in this specification, does not 
need to be a broadcast television signal, for example, a 
television signal distributed over storage means, like video 
tapes, computer disks, CD-ROMs, CD-Is and/or Digital 
Video Discs (DVD), would be perfectly possible. A video 
signal as discussed in this specification does not need to have 
been picked up by a camera; it may have been artificially 
generated like in a computer game. While separate devices 
are shown in an embodiment, a combined device is often 
possible. For example, in FIG, 1, devices 9 and 11 may be 
replaced by a single device. Similarly, a single combining 
method step falls within the scope of the claims. Moreover, 
in FIGS. 4, 5, instead of the separate separation devices 43, 
45, a combined separation device is possible which sepa- 
rates the video signal and the signalling bit stream in a single 
method step from the received television signal; this also 
falls within the scope of the claims. Also within the scope of 
the claims is a single retrieving device replacing the separate 
retrieving devices 47, 51 shown in FIGS. 4, 5. Obviously, 
the bits distributed by the device 7 may have been protected 
by an error protection code, like, e.g., a repetition code 
allowing a majority decision at the receiving/play back end. 

What is claimed is: 

1. A method of generating a television signal with addi- 
tional data, comprising the steps: 

generating a video signal having at least luminance infor- 
mation; 

generating control information in the form of information 
bits for transmission with each frame of said video 
signal, said control information describing features of 
the video signal for controlling a display of said video 
signal; 

providing an additional data signal having a plurality of 
bits; 

distributing said plurality of bits over at least one bit per 

frame of said video signal; 
combining said information bits and said at least one bit 

to form a bit stream containing at least one varying bit 

in addition to said information bits for each frame of the 

video signal; and 
combining said bit stream and said video signal to form 

said television signal with additional data. 

2. A method as claimed in claim 1, wherein said distrib- 
uting step comprises the steps: 
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providing a sync word; and 

serially inserting bits of said sync word and said addi- 
tional data signal into said at least one bit of said bit 
stream per frame of said video signal. 

3. A method as claimed in claim 1, wherein the additional 
data signal indicates a level of violence and/or sex. 

4. A method of generating a television signal with addi- 
tional data, comprising the steps: 

generating a video signal having at least luminance infor- 
mation; 
generating information bits; 

providing an additional data signal having a plurality of 
bits; 

distributing said plurality of bits over at least one bit per 

frame of said video signal; 
combining said information bits and said at least one bit 

to obtain a bit stream containing at least one varying bit 

in addition to said information bits; and 
combining said bit stream and said video signal to obtain 

said television signal with additional data, wherein said 

distributing step comprises the steps: 

providing a sync word; and 

serially inserting bits of said sync word and said 
additional data signal into said at least one bit of said 
bit stream per frame of said video signal, and 
wherein there are at least first and second additional 
data signals, and said inserting step comprises the 
steps: 

providing separate label bit sequences for each of 
said at least first and second additional data sig- 
nals; and 

inserting, after said sync word, at least a first label bit 
sequence followed by bits of said first additional 
data signal and a second label bit sequence fol- 
lowed by bits of said second additional data 
signal, into said at least one bit of said bit stream 
per frame of said video signal. 

5. A television signal with additional data modulated on a 
television carrier wave, said television signal comprising: 

a video signal having at least luminance information and 
a bit stream for conveying information bits in each 
frame of the video signal, said information bits forming 
control information describing features of the video 
signal for controlling a display of the video signal; and 

a plurality of bits of an additional data signal distributed 
over at least one bit of said bit stream per frame of said 
video signal, whereby said bit stream contains at least 
one varying bit of said additional data signal in addition 
to said information bits in each frame of the video 
signal. 

6. A storage medium having stored therein the television 
signal with additional data modulated on a television carrier 
wave as claimed in claim 5. 

7. An apparatus for generating a television signal with 
additional data, comprising: 

means for generating a video signal having at least 

luminance information; 
means for generating control information in the form of 

information bits for transmission with each frame of 

said video signal, said control information describing 

features of the video signal for controlling a display of 

said video signal; 
means for providing an additional data signal having a 

plurality of bits; 
means for distributing said plurality of bits over at least 

one bit per frame of said video signal; 
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means for combining said information bits and said at 
least one bit to form a bit stream containing at least one 
varying bit in addition to said information bits for each 
frame of the video signal; and 

means for combining said bit stream and said video signal 
to form said television signal with additional data. 

8. A method of receiving and processing a television 
ignal with additional data, comprising the steps: 

receiving said television signal including a video signal 
having at least luminance information and a bit stream 
containing at least one varying bit in addition to inform 
mation bits, said at least one varying bit conveying an 
additional data signal having a plurality of bits distrib- 
uted over said at least one varying bit per frame of said 
video signal; 

separating said video signal from said television signal; 
separating said bit stream from said television signal; 
retrieving said information bits from said bit stream to 

obtain control information; 
processing said video signal in dependence upon said 

control information; and 
retrieving said additional data signal from said bit stream 

to obtain said additional data. 

9. An apparatus for receiving and processing a television 
ignal with additional data, comprising: 

means for receiving said television signal including a 
video signal having at least luminance information and 
a bit stream containing at least one varying bit in 
addition to information bits, said at least one varying bit 
conveying an additional data signal having a plurality 
of bits distributed over said at least one varying bit per 
frame of said video signal; 
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means for separating said video signal from said televi- 
sion signal; 

means for separating said bit stream from said television 
signal; 

means for retrieving said information bits from said bit 

stream to obtain control information; 
means for processing said video signal in dependence 

upon said control information; and 
means for retrieving said additional data signal from said 

bit stream to obtain said additional data. 
10. An apparatus as claimed in claim 9, wherein said 
video signal processing means include means for processing 
said video signal further in dependence upon said additional 
data. 

U. An apparatus as claimed in claim 10, wherein said 
video signal processing means include means for disabling 
display of said video signal when said additional data 
indicate a level of violence and/or sex not permitted by a 
user. 

12. An apparatus as claimed in claim 10, wherein said 
video signal processing means include means for disabling 
recording of said video signal when said additional data 
indicate that recording is not allowed. 

13. An apparatus as claimed in claim 10, wherein said 
apparatus comprises means for playing back said television 
signal from a recording medium, and said video signal 
processing means include means for disabling transfer of at 
least said luminance information from said recording 
medium to a display device. 
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